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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by publication JP 60- 
92789A of Mitsubishi, relying on a partial translation and figures provided by applicant and 
included. 

3. In re claim 1, with reference to figure 1 below, Mitsubishi discloses a rotary compressor 
comprising: 

• a rotation mechanism (RM) including a cylinder (2) having an annular cylinder 
chamber (CH); 

• an annular piston (3c) disposed in the cylinder chamber to be eccentric to the 
cylinder, the annular piston dividing the cylinder chamber into an outer compression 
chamber (23) and an inner compression chamber (20, 21 ); and 

• a blade (7) disposed in the cylinder chamber (CH) to divide each of the inner and 
outer compression chambers (20, 21, 23) into a high-pressure side (20, 21) and a low- 
pressure side (23), the rotation mechanism compressing a fluid by relatively rotating the 
cylinder and the piston, 

• one of the inner and outer compression chambers being a low-stage side 
compression chamber for compressing a low-pressure fluid into an intermediate- 
pressure fluid, and the other of the inner and outer compression chambers being a high- 
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stage side compression chamber for compressing the intermediate-pressure fluid 
compressed in the low-stage side compression chamber into a high-pressure fluid. 




Figure 1 

4. In re claim 2, with reference to figure 1 above, Mitsubishi discloses the rotary 
compressor wherein the outer compression chamber (23) serves as the low-stage side 
compression chamber, and the inner compression chamber (20, 21) serves as the high-stage 
side compression chamber. 

5. In re claim 5, Mitsubishi discloses the rotary compressor further comprising: 

• a casing (1) containing the rotation mechanism (RM), the casing forming an 
intermediate-pressure space (8) into which the intermediate-pressure fluid compressed 
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in the low-stage side compression chamber is introduced and a high-pressure space into 
which a high-pressure fluid is introduced (12), the intermediate-pressure space being 
obtained by compressing, in the low-stage side compression chamber, the intermediate- 
pressure fluid contained in the intermediate-pressure space and discharged from the 
high-stage side compression chamber. 

6. In re claim 7, Mitsubishi discloses the rotary compressor further comprising a driving 
mechanism for driving the rotation mechanism, the driving mechanism including: 

• astator(15) 

• a rotor (3) and 

• a drive shaft coupled to the rotor (4), 

• the drive shaft including an eccentric part that is eccentric from a center of 
rotation (4a), 

• the eccentric part being coupled to the rotor (3), and 

• a part of the drive shaft located at both axial sides of the eccentric part being 
supported via bearing parts in the casing. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mitsubishi in view 
of publication JP 2001-207983 to Seiichiro, relying on a translation provided by applicant and 
included. 
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9. In re claim 3, with reference to figure 1 above, Mitsubishi discloses the rotary 
compressor comprising a casing containing the rotation mechanism (1), the casing forming an 
intermediate-pressure space (8) into which the intermediate-pressure fluid compressed in the 
low-stage side compression chamber is introduced; but fails to disclose a gas injection pipe 
connected to the casing and configured to accommodate a gas that is injected into the 
intermediate pressure space. 

10. Nevertheless, Seiichiro states that "intermediate pressure C02 gas is replenished with 
C02 gas from an external refrigerant gas supply port 28 to make up for shortage of capacity by 
two state compression" in the English translated abstract, line 18. 

1 1 . Therefore, it would be obvious to one having ordinary skill in the art at the time of the 
invention to modify Mitsubishi in view of Seiichiro by adding an external gas injection pipe of 
Seiichiro to Mitsubishi in order to make up for shortage of capacity by two state compression. 

12. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mitsubishi in view 
of Choi et al (2004/0161345). 

13. In re claim 4, Mitsubishi discloses a driving mechanism for driving the rotation 
mechanism, but fails to disclose rotation speed of the driving mechanism being variably 
controlled. 

14. Nevertheless, Choi discloses a "variable capacity rotary compressor" (title) which is a 
common type of controlled compressor. 

15. Therefore, it would be obvious to modify Mitsubishi in view of Choi by using the variable 
capacity abilities of Choi with the rotary compressor of Mitsubishi in order to use a type of 
compressor well-known in the art. 

16. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mitsubishi in 
further view of Ashikian (4,553,903). 
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17. In re claim 6, while Mitsubishi discloses intermediate-pressure space formed next to the 
high-pressure space, Mitsubishi fails to disclose the intermediate-pressure space formed below 
the high-pressure space. 

18. Nevertheless, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to form the intermediate-pressure space below the high- 
pressure space, since it has been held that rearranging parts of an invention involves 
only routine skill in the art. In re Japikse, 86 USPQ 70. Please note that in the instant 
application, applicant has not disclosed any criticality for the claimed limitations. 

19. Mitsubishi also fails to disclose the casing including an oil return passage through which 
the high-pressure space communicates with the intermediate-pressure space. 

20. Nevertheless, as this is a well-known function in the art, Ashikian, for use in a multi- 
stage compressor, discloses that "the total volume of oil may be increased to the desired degree 
to assist in carrying away some of the heat produced since no provision is made for interstage 
cooling. A suitable oil return passage (not shown) is provided to return oil collecting inside rear 
pan 220 to the interior of compartment 1 60 for readmission into the first stage" (col 1 6, line 33). 

21 . Therefore, it would be obvious to one having ordinary skill in the art at the time of the 
invention to use the oil return passage of Ashikian in the rotary compressor of Mitsubishi in 
order to open communication between the high pressure space and the intermediate pressure 
space for aiding cooling. 

22. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mitsubishi as 
applied to claim 1 above, in further view of Saitu et al (6,077,058). 

23. In re claim 8, with reference to figure 1 above, Mitsubishi discloses the rotary 
compressor wherein: 

• the piston (3c) is C-shaped to form a gap, 
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• the blade (7) extends from an inner peripheral wall surface of the cylinder 
chamber to an outer peripheral wall surface thereof and passes through the gap of the 
piston, and 

24. However, while the surface is rounded, Mitsubishi fails to disclose the gap has a swing 
bushing contacting the piston and the blade therein such that the blade is reciprocatable and the 
blade is swingable relative to the piston. 

25. Nevertheless, Saitou (6,077,058) with respect to figure 2 below, discloses "the driving 
shaft in a cylinder room with supported by a swing bush (32) as a supporting point though a 
blade (31) (line 2, abstract). This feature allows the blade and the eccentric piece to rotate 
easier. 

26. Therefore, it would be obvious to one having ordinary skill in the art at the time of the 
invention to modify Mitsubishi in view of Saitou by using the swing bush of Saitu in the 
compressor of Mitsubishi in order to aid the blade's and eccentric piece's movement. 




Figure 2 
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27. Claims 1-3, 5, 7, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seiichiro in view of Mitsubishi. 

28. In re claim 1, Seiichiro discloses with reference to figure 1 above and 3 below, a rotary 
compressor comprising [see figure 3]: 

• a rotation mechanism including a cylinder (1 ) having an annular cylinder chamber 
(25); 

29. However, Seiichiro fails to disclose: 

• an annular piston disposed in the cylinder chamber to be eccentric to the 
cylinder, the annular piston dividing the cylinder chamber into an outer compression 
chamber and an inner compression chamber; and 

• a blade disposed in the cylinder chamber to divide each of the inner and outer 
compression chambers into a high-pressure side and a low-pressure side, the rotation 
mechanism compressing a fluid by relatively rotating the cylinder and the piston, 

• one of the inner and outer compression chambers being a low-stage side 
compression chamber for compressing a low-pressure fluid into an intermediate- 
pressure fluid, and the other of the inner and outer compression chambers being a high- 
stage side compression chamber for compressing the intermediate-pressure fluid 
compressed in the low-stage side compression chamber into a high-pressure fluid. 
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Figure 3 

30. Nevertheless, with reference to figure 1 above, Mitsubishi discloses: 

• an annular piston (3c) disposed in the cylinder chamber to be eccentric to the 
cylinder, the annular piston dividing the cylinder chamber into an outer compression 
chamber (23) and an inner compression chamber (20, 21 ); and 

• a blade (7) disposed in the cylinder chamber (CH) to divide each of the inner and 
outer compression chambers (20, 21, 23) into a high-pressure side (20, 21) and a low- 
pressure side (23), the rotation mechanism compressing a fluid by relatively rotating the 
cylinder and the piston, 

• one of the inner and outer compression chambers being a low-stage side 
compression chamber for compressing a low-pressure fluid into an intermediate- 
pressure fluid, and the other of the inner and outer compression chambers being a high- 
stage side compression chamber for compressing the intermediate-pressure fluid 
compressed in the low-stage side compression chamber into a high-pressure fluid. 

31 . This construction is a design alternative in structure that would allow for less leakage 
between the high and low pressure chambers, because they are more separated than the 
tangent surfaces of Seiichiro. 
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32. Therefore, it would be obvious to one having ordinary skill in the art at the time of the 
invention to modify Seiichiro in view of Mitsubishi by using the concentric chambers of 
Mitsubishi on the multi-chamber rotary compressor of Seiichiro in order to have less leakage 
between the high and low pressure chambers, because they are more separated than the 
tangent surfaces of Seiichiro. 

33. In re claim 2, with reference to figure 3 above, Seiichiro/Mitsubishi fails to disclose which 
chamber yields the high and intermediate pressure. The rotary compressor wherein the outer 
compression chamber (23) serves as the low-stage side compression chamber, and the inner 
compression chamber (20, 21) serves as the high-stage side compression chamber. 

34. It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to let the outer compression chamber serve as the low-stage side 
compression chamber, and the inner compression chamber serve as the high-stage side 
compression chamber since it has been held that discovering an optimum value of a 
result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). Please note that in the instant application, 
applicant has not disclosed any criticality for the claimed limitations. 

35. In re claim 3, with reference to figure 1 above, Seiichiro/Mitsubishi discloses the rotary 
compressor comprising a casing containing the rotation mechanism (1), the casing forming an 
intermediate-pressure space (8) into which the intermediate-pressure fluid compressed in the 
low-stage side compression chamber is introduced; but fails to disclose a gas injection pipe 
connected to the casing and configured to accommodate a gas that is injected into the 
intermediate pressure space. Note that Seiichiro states that an "intermediate pressure C02 
gas is replenished with C02 gas from an external refrigerant gas supply port 28 to make up for 
shortage of capacity by two state compression" in the English translated abstract, line 18. 
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36. In re claim 5, Seiichiro/Mitsubishi discloses the rotary compressor further comprising: 

• a casing (C) containing the rotation mechanism, the casing forming an 
intermediate-pressure space (8) into which the intermediate-pressure fluid compressed 
in the low-stage side compression chamber is introduced and a high-pressure space into 
which a high-pressure fluid is introduced (7), the intermediate-pressure space being 
obtained by compressing, in the low-stage side compression chamber, the intermediate- 
pressure fluid contained in the intermediate-pressure space and discharged from the 
high-stage side compression chamber. 

37. In re claim 7, Mitsubishi discloses the rotary compressor further comprising a driving 
mechanism for driving the rotation mechanism, the driving mechanism including [see figure 1]: 

• astator(15) 

• a rotor (3) and 

• a drive shaft coupled to the rotor (4), 

• the drive shaft including an eccentric part that is eccentric from a center of 
rotation (4a), 

• the eccentric part being coupled to the rotor (3), and 

• a part of the drive shaft located at both axial sides of the eccentric part being 
supported via bearing parts in the casing. 

38. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seiichiro/Mitsubishi as applied to claim 1 above, in further view of Choi et al (2004/0161345). 

39. In re claim 4, Seiichiro/Mitsubishi discloses a driving mechanism for driving the rotation 
mechanism, but fails to disclose that rotation speed of the driving mechanism being variably 
controlled. 
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40. Nevertheless, Choi discloses a "variable capacity rotary compressor" (title) which is a 
common type of controlled compressor. 

41 . Therefore, it would be obvious to modify Seiichiro/Mitsubishi in view of Choi by using the 
variable capacity abilities of Choi with the rotary compressor of Mitsubishi in order to use a type 
of compressor well-known in the art. 

42. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seiichiro/Mitsubishi as applied to claim 1 above, in further view of Ashikian (4,553,903). 

43. In re claim 6, while Seiichiro/Mitsubishi discloses intermediate-pressure space formed 
above to the high-pressure space, Seiichiro/Mitsubishi fails to disclose the intermediate- 
pressure space formed below the high-pressure space. 

44. Nevertheless, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to form the intermediate-pressure space below the high- 
pressure space, since it has been held that rearranging parts of an invention involves 
only routine skill in the art. In re Japikse, 86 USPQ 70. Please note that in the instant 
application, applicant has not disclosed any criticality for the claimed limitations. 

45. Seiichiro/Mitsubishi also fails to disclose the casing including an oil return passage 
through which the high-pressure space communicates with the intermediate-pressure space. 

46. Nevertheless, as this is a well-known function in the art, Ashikian, for use in a multi- 
stage compressor, discloses that "the total volume of oil may be increased to the desired degree 
to assist in carrying away some of the heat produced since no provision is made for interstage 
cooling. A suitable oil return passage (not shown) is provided to return oil collecting inside rear 
pan 220 to the interior of compartment 160 for readmission into the first stage" (col 16, line 33). 

47. Therefore, it would be obvious to one having ordinary skill in the art at the time of the 
invention to use the oil return passage of Ashikian in the rotary compressor of 
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Seiichiro/Mitsubishi in order to open communication between the high pressure space and the 
intermediate pressure space for aiding cooling. 

48. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Seiichiro/Mitsubishi as applied to claim 1 above, in further view of Saitu et al (6,077,058). 

49. In re claim 8, with reference to figure 1 above, Mitsubishi discloses the rotary 
compressor wherein: 

• the piston (3c) is C-shaped to form a gap, 

• the blade (7) extends from an inner peripheral wall surface of the cylinder 
chamber to an outer peripheral wall surface thereof and passes through the gap of the 
piston, and 

50. However, while the surface is rounded, Mitsubishi fails to disclose the gap has a swing 
bushing contacting the piston and the blade therein such that the blade is reciprocatable and the 
blade is swingable relative to the piston. 

51 . Nevertheless, Saitou (6,077,058) with respect to figure 2 above discloses "the driving 
shaft in a cylinder room with supported by a swing bush (32) as a supporting point though a 
blade (31) (line 2, abstract). This feature allows the blade and the eccentric piece to rotate 
easier. 

52. Therefore, it would be obvious to one having ordinary skill in the art at the time of the 
invention to modify Mitsubishi in view of Saitou by using the swing bush of Saitu in the 
compressor of Mitsubishi in order to aid the blade's and eccentric piece's movement. 



Application/Control Number: 10/572,511 Page 14 

Art Unit: 4159 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to TODD D. JACOBS whose telephone number is (571)270-5708. The 
examiner can normally be reached on Monday - Friday, 7:30-5:00; Alt. Fridays only. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Nguyen can be reached on 571-272-4491 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TODD D. JACOBS/ 
Examiner, Art Unit 4159 

/Quang T Van/ 

Primary Examiner, Art Unit 3742 
September 25, 2008 



